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□ 


L33 


128 and 124 


22 


□ 


L32 


L3 land 124 


0 


□ 


L31 


L29 not @ay>2002 


171 


□ 


L30 


L29 not ay>2002 


0 


□ 


L29 


L28 and 125 


202 


□ 


L28 


DMPS 


4375 


□ 


L27 


L26 and adjuvant 


11 


□ 


L26 


L25 and 124 


25 


n 


L25 


213Bi or (bismuth 213) or (213 bismuth) 


584 


□ 


L24 


(424/1.49,1. 53,1. 57,179.1, 181. 1)![CCLS] 


1160 


□ 


L23 


L22 and L6 


9 


□ 


L22 


(Scheinberg or mcdevitt or jaggi).in. 


666 


□ 


L21 


(20020058007 or 20030023050).pn. 


2 


□ 


L20 


LI 8 and L9 


4 


□ 


L19 


L18andL17 


0 


□ 


L18 


furosemide or chlorthiazide or hydrochlorothiazide or bumex 


4580 


□ 


L17 


L16andL15 


5 


□ 


L16 


diethylenetriamineS 


25649 


□ 


L15 


LI 3 not@py>2003 


7 


□ 


L14 


LI 3 not py>2003 


0 


□ 


L13 


L12 and LI 1 


17 


□ 


L12 


huM195 


55 


□ 


LU 


L10andL9 


24 


□ 


L10 


cd33 


1651 


□ 


L9 


L7 and L8 


177 


□ 


L8 


conjugatS or coupl$ or attach$ or link$ 


3399816 


□ 


L7 


L6 and antibodS 


182 


□ 


L6 


actinium 


932 


□ 


L5 


L3 and nephrotoxics 


19 


□ 


L4 


L3 and nephrotocixS 


0 


□ 


L3 


radioimmunotherapS 


1200 



http://westbrs:9000/bin/cgi-bin/srchhist.pl?state=k4b2m9.36.1&f=class&userid=bfetterolf 3/29/06 



f earch Hi story Transcri pt Page 2 of 2 

□ L2 radi ©immunotherapy 1137 

□ LI radioimmunothearpy 0 

END OF SEARCH HISTORY 
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Connecting via Winsock to STN 



Welcome to STN International! Enter x:x 

LOGINID: SSSPTA1642BJF 

PASSWORD: 

TERMINAL (ENTER 1, 2, 3, OR ?):2 



★ * 


★ * 


* ★ 


★ * 


1 * Welcome to STN International ********** 


NEWS 


1 






Web Page URLs for STN Seminar Schedule - N. America 


NEWS 


2 






"Ask CAS" for self-help around the clock 


NEWS 


3 


DEC 


21 


IPC search and display fields enhanced in CA/CAplus with the 










IPC reform 


NEWS 


4 


DEC 


23 


New IPC8 SEARCH, DISPLAY, and SELECT fields in US PAT FULL/ 










USPAT2 


NEWS 


5 


JAN 


13 


IPC 8 searching in IFIPAT, IFIUDB, and IFICDB 


NEWS 


6 


JAN 


13 


New IPC 8 SEARCH, DISPLAY, and SELECT enhancements added to 










INPADOC 


NEWS 


7 


JAN 


17 


Pre-1988 INPI data added to MARPAT 


NEWS 


8 


JAN 


17 


IPC 8 in the WPI family of databases including WPIFV 


NEWS 


9 


JAN 


30 


Saved answer limit increased 


NEWS 


10 


JAN 


31 


Monthly current-awareness alert (SDI) frequency 










added to TULSA 


NEWS 


11 


FEB 


21 


STN AnaVist, Version 1.1, lets you share your STN AnaVist 










visualization results 


NEWS 


12 


FEB 


22 


Status of current WO (PCT) information on STN 


NEWS 


13 


FEB 


22 


The IPC thesaurus added to additional patent databases on STN 


NEWS 


14 


FEB 


22 


Updates in EPFULL; IPC 8 enhancements added 


NEWS 


15 


FEB 


27 


New STN AnaVist pricing effective March 1, 2006 


NEWS 


16 


FEB 


28 


MEDLINE/ LMEDLINE reload improves functionality 


NEWS 


17 


FEB 


28 


TOXCENTER reloaded with enhancements 


NEWS 


18 


FEB 


28 


REGISTRY/ ZREGISTRY enhanced with more experimental spectral 










property data 


NEWS 


19 


MAR 


01 


INSPEC reloaded and enhanced 


NEWS 


20 


MAR 


03 


Updates in PATDPA; addition of IPC 8 data without attributes 


NEWS 


21 


MAR 


08 


X.25 communication option no longer available after June 2006 


NEWS 


22 


MAR 


22 


EMBASE is now updated on a daily basis 


NEWS 


EXPRESS 


FEBRUARY 15 CURRENT VERSION FOR WINDOWS IS V8.01a, 



CURRENT MACINTOSH VERSION IS V6.0c(ENG) AND V6.0Jc(JP), 
AND CURRENT DISCOVER FILE IS DATED 19 DECEMBER 2005. 
V8.0 AND V8.01 USERS CAN OBTAIN THE UPGRADE TO V8.01a AT 
http : //download. cas . org/ express/ v8 . 0-Dis cover/ 



NEWS HOURS STN Operating Hours Plus Help Desk Availability 
NEWS LOGIN Welcome Banner and News Items 

Enter NEWS followed by the item number or name to see news on that 
specific topic. 

All use of STN is subject to the provisions of the STN Customer 
agreement. Please note that this agreement limits use to scientific 
research. Use for software development or design or implementation' 
of commercial gateways or other similar uses is prohibited and may 
result in loss of user privileges and other penalties. 



************* STN Columbus *************** 



FILE 'HOME' ENTERED AT 11:18:17 ON 29 MAR 2006 



=> file medline 
COST IN U.S. DOLLARS 

FULL ESTIMATED COST 



SINCE FILE TOTAL 
ENTRY SESSION 
0.21 0.21 



FILE 'MEDLINE' ENTERED AT 11:18:26 ON 29 MAR 2006 



FILE LAST UPDATED: 28 MAR 2006 (20060328/UP) . FILE COVERS 1950 TO DATE. 

On December 11, 2005, the 2006 MeSH terms were loaded. 

The MEDLINE reload for 2006 is now (26 Feb.) available. For details 
on the 2006 reload, enter HELP RLOAD at an arrow prompt (=>) . 
See also : 

http : //www. nlm. nih . gov/mesh/ 

http : //www. nlm. nih . gov/pubs/techbull/nd04/nd04_mesh . html 

http: //www. nlm. nih. gov/pubs/techbull/nd05/nd05_med_data_changes . html 

http://www.nlm.nih.gov/pubs/techbull/nd05/nd05_2006_MeSH.html 

OLDMEDLINE is covered back to 1950. 

MEDLINE thesauri in the /CN, /CT, and /MN fields incorporate the 
MeSH 2006 vocabulary. 

This file contains CAS Registry Numbers for easy and accurate 
substance identification. 

=> s bismuth 

LI 5212 BISMUTH 

=> s actinium 

L2 93 ACTINIUM 

=> s DMPS or DMSA 

356 DMPS 
142 8 DMSA 

1 DMSAS 
142 9 DMSA 

(DMSA OR DMSAS) 
L3 1693 DMPS OR DMSA 



=> s 13 and 12 

L4 1 L3 AND L2 

=> s 13 adn 11 

MISSING OPERATOR L3 -ADN 

The search profile that was entered contains terms or 
nested terms that are not separated by a logical operator. 



=> s 13 and 11 

L5 7 L3 AND LI 

=> kidney or renal or nephro? 
KIDNEY IS NOT A RECOGNIZED COMMAND 

The previous command name entered was not recognized by the system. 
For a list of commands available to you in the current file, enter 
"HELP COMMANDS" at an arrow prompt (=>) . 



=> s kidney or renal or nephro? 
487300 KIDNEY 

55703 KIDNEYS 
500183 KIDNEY 

(KIDNEY OR KIDNEYS) 
356537 RENAL 

23 RENAL S 
356545 RENAL 

(RENAL OR RENAL S) 
94617 NEPHRO? 
L6 638 909 KIDNEY OR RENAL OR NEPHRO? 

=> s 16 adn 15 

MISSING OPERATOR L6 ADN 

The search profile that was entered contains terms or 
nested terms that are not separated by a logical operator. 

=> s 16 and 15 

L7 5 L6 AND L5 

=> d ibib 1-5 



L7 ANSWER 1 OF 5 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR: 



CORPORATE SOURCE: 

CONTRACT NUMBER: 

SOURCE: 

PUB. COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



MEDLINE on STN 
2005285089 MEDLINE 
PubMed ID: 15930310 

Efforts to control the errant products of a targeted in 
Vivo generator. 

Jaggi Jaspreet Singh; Kappel Barry J; McDevitt Michael R; 
Sgouros George; Flombaum Carlos D; Cabassa Catalina; 
Scheinberg David A 

Molecular Pharmacology and Chemistry Program, Memorial 
Sloan-Kettering Cancer Center, New York, New York 10021, 
USA. 

P01-33049 (NCI) 
R01-CA 55349 

Cancer research, (2005 Jun 1) Vol. 65, No. 11, pp. 4888-95. 
Journal code: 2984705R. ISSN: 0008-5472. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200507 

Entered STN: 20050603 

Last Updated on STN: 20050729 

Entered Medline: 20050728 



L7 ANSWER 2 OF 5 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR: 

CORPORATE SOURCE: 



SOURCE: 



PUB. COUNTRY: 
DOCUMENT TYPE: 



MEDLINE on STN 
2002145123 MEDLINE 
PubMed ID: 11877598 

Fanconi's syndrome, acute renal failure, and 
tonsil ulcerations after colloidal bismuth 
subcitrate intoxication. 

Hruz Petr; Mayr Michael; Low Roland; Drewe Jurgen; Huber 
Gerold 

Department of Internal Medicine Clinic B, Division of 
Transplantation Immunology and Nephrology, University 
Hospital Basel, Basel, Switzerland., petrhruz@hotmail.com 
American journal of kidney diseases : the official journal 
of the National Kidney Foundation, (2002 Mar) Vol. 39, No. 
3, pp. E18. 

Journal code: 8110075. E-ISSN: 1523-6838. 
United States 
(CASE REPORTS) 



LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200203 

Entered STN : 20020307 

Last Updated on STN: 20020320 

Entered Medline: 20020319 



L7 ANSWER 3 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR: 

CORPORATE SOURCE: 



SOURCE: 



PUB. COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



MEDLINE on STN 
97021921 MEDLINE 
PubMed ID: 8868281 

Evaluation of dithiol chelating agents as potential 
adjuvants for anti-IL-2 receptor lead or bismuth 
alpha radioimmunotherapy . 

Jones S B; Tiffany L J; Garmestani K; Gansow O A; Kozak R W 
Department of Otolaryngology-Head and Neck Surgery, 
National Naval Medical Center, Bethesda, MD 20889, USA. 
Nuclear medicine and biology, (1996 Feb) Vol. 23, No. 2, 
pp. 105-13. 

Journal code: 9304420. ISSN: 0969-8051. 

ENGLAND: United Kingdom 

Journal; Article; (JOURNAL ARTICLE) 

English 

Priority Journals 
199701 

Entered STN: 19970219 

Last Updated on STN: 19970219 

Entered Medline: 19970130 



L7 ANSWER 4 OF 5 
ACCESSION NUMBER: - 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR: 

CORPORATE SOURCE: 
SOURCE: 



PUB. COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



MEDLINE on STN 
92260104 MEDLINE 
PubMed ID: 1583409 

Development of a therapeutic procedure for bismuth 
intoxication with chelating agents. 

Slikkerveer A; Jong H B; Helmich R B; de Wolff F A 
Toxicology Laboratory, University Hospital Leiden, The 
Netherlands. 

The Journal of laboratory and clinical medicine, (.1992 May) 

Vol. 119, No. 5, pp. 529-37. 

Journal code: 0375375. ISSN: 0022-2143. 

United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Abridged Index Medicus Journals; Priority Journals 
199206 

Entered STN: 19920626 

Last Updated on STN: 19970203 

Entered Medline: 19920618 



L7 ANSWER 5 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR: 

CORPORATE SOURCE: 

SOURCE: 

PUB. COUNTRY: 
DOCUMENT TYPE: 



MEDLINE on STN 
90215354 MEDLINE 
PubMed ID: 2323603 

Bismuth induced encephalopathy caused by tri 

potassium dicitrato bismuthate in a patient with chronic 

renal failure. 

Playford R J; Matthews C H; Campbell M J; Delves H -T; Hla K 
K; Hodgson H J; Calam J 

Department of Medicine, Royal Postgraduate Medical School, 

Hammersmith Hospital, London. 

Gut, (1990 Mar) Vol. 31, No. 3, pp. 359-60. 

Journal code: 2985108R. ISSN: 0017-5749. 

ENGLAND: United Kingdom 

(CASE REPORTS) 



LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



Journal; Article; (JOURNAL ARTICLE) 
English 

Abridged Index Medicus Journals; Priority Journals 
199005 

Entered STN: 19900622 

Last Updated on STN: 19970203 

Entered Medline: 19900515 



MEDLINE on STN 
92260104 MEDLINE 
PubMed ID: 1583409 

Development of a therapeutic procedure for bismuth 
intoxication with chelating agents. 

Slikkerveer A; Jong H B; Helmich R B; de Wolff F A 
Toxicology Laboratory, University Hospital Leiden, The 
Netherlands. 

The Journal of laboratory and clinical medicine, (1992 May) 
Vol. 119, No. 5, pp. 529-37. 
Journal code: 0375375. ISSN: 0022-2143. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Abridged Index Medicus Journals; Priority Journals 
199206 

Entered STN: 19920626 
Last Updated on STN: 19970203 
Entered Medline: 19920618 
AB Although bismuth poisoning is still a rare phenomenon, the 

increasing use of bismuth-containing drugs warrants a systematic 

approach to the treatment of bismuth overdose. An effective 

method of enhancing the elimination of toxic. amounts of bismuth 

from the body has not been reported. Therefore we performed a study to 

select the best chelator to treat bismuth poisoning. 

Dimercaprol (BAL) , meso-2 , 3-dimercaptosuccinic acid ^ (DMSA) , 

D, L-2, 3-dimercapto-propane-I-sulf onic acid (DMPS) , 

D-penicillamine (D-PEN), N-acetyl-D, L-penicillamine (Ac-PEN) , thiopronine 

(TP), sodium-calcium edetate (EDTA) and deferoxamine (DFO) were tested 

with an in vitro model of equilibrium dialysis and an in vivo model of 

rats poisoned with bismuth. The rats (n = 6 per substance 

tested) were treated with the chelators in intraperitoneal doses of 250 

mumol/kg.day for 3 consecutive days. Afterward, tissue and blood samples 

were collected. Bismuth concentrations were determined with 

electrothermal atomic absorption spectrometry in serum, buffer, urine, 

blood, brain, kidney, liver, spleen, and bone. Using in vitro 

results, we constructed a ranking of chelating agents; it appeared not to 

predict the in .vivo results. The dithiol compounds (DMPS, 

DMSA and BAL) were effective in most organs (especially in 

kidney and liver) resulting in a higher elimination of 

bismuth in urine by DMPS and BAL. BAL was the only- 

chelator effective in lowering brain bismuth concentrations, 

whereas treatment with EDTA resulted in increased brain bismuth 

levels. For D-PEN and DFO, no effects could be demonstrated. For 

clinical practice, DMSA and DMPS may well be the 

chelators of choice; the application of BAL should be reserved for very 
severe cases of poisoning because of its own toxicity. 



=> d his 



=> d ibib abs 4 

L7 ANSWER 4 OF 5 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR: 

CORPORATE SOURCE: 
SOURCE: 



PUB. COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE: 
FILE SEGMENT: 
ENTRY MONTR: 
ENTRY DATE: 



(FILE 'HOME 1 ENTERED AT 11:18:17 ON 29 MAR 2006) 



FILE 1 MEDLINE 1 ENTERED AT 11:18:26 ON 29 MAR 2006 

LI 5212 S BISMUTH 

L2 93 S ACTINIUM 

L3 1693 S DMPS OR DMSA 

L4 1 S L3 AND L2 

L5 7 S L3 AND LI 

L6 638 909 S KIDNEY OR RENAL OR NEPHRO? 

L7 5 S L6 AND L5 

=> s 12 adn 16 

MISSING OPERATOR L2 ADN 

The search profile that was entered contains terms or 
nested terms that are not separated by a logical operator. 

=> s 12 and 16 

L8 12 L2 AND L6 

=> s accum? or reten? 

227213 ACOUM? 
80245 RETEN? 
L9 3037 67 ACCUM? OR RETEN? 



=> s 19 and 18 

L10 4 L9 AND L8 



=> s tox 
Lll 



646 TOX 



=> s tox? 

L12 543991 TOX? 

=> s 112 and 110 

L13 1 L12 AND L10 

=> d ibib 



L13 ANSWER 1 OF 1 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR: 

CORPORATE SOURCE: 
SOURCE: 



PUB. COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



MEDLINE on STN 
2005576806 MEDLINE 
PubMed ID: 16253811 

Biodistribution of 225Ra citrate in mice: retention 
of daughter radioisotopes in bone. 

Kennel Stephen J; Lankford Trish; Garland Marc; Sundberg 
John P; Mirzadeh Saed 

Division of Life Sciences, Oak Ridge National Lab, Oak 
Ridge, TN 37831, USA., kennelsj@ornl.gov 

Nuclear medicine and biology, (2005 Nov) Vol. 32, No. 8, 
pp. 859-67. 

Journal code: 9304420. ISSN: 0969-8051. 

England: United Kingdom 

Journal; Article; (JOURNAL ARTICLE) 

English 

Priority Journals 
200603 

Entered STN: 20051029 

Last Updated on STN: 20060310 

Entered Medline: 20060309 



=> d 110 ibib 1-4 



L10 ANSWER 1 OF- 4 MEDLINE on STN 

ACCESSION NUMBER: 2005576806 MEDLINE 



DOCUMENT NUMBER: 
TITLE: 

AUTHOR: 

CORPORATE SOURCE: 
SOURCE: 



PUB. COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



PubMed ID: 16253811 

Biodistribution of 22'5Ra citrate in mice: retention 
of daughter radioisotopes in bone. 

Kennel Stephen J; Lankford Trish; Garland Marc; Sundberg 
John P; Mirzadeh Saed 

Division of Life Sciences, Oak Ridge National Lab, Oak 
Ridge, TN 37831, USA., kennelsj@ornl.gov 

Nuclear medicine and biology,. (2005 Nov) Vol. 32, No. 8, 
pp. 859^67. 

Journal code: 9304420. ISSN: 0969-8051. 

England: United Kingdom 

Journal; Article; (JOURNAL ARTICLE) 

English 

Priority Journals 
200603 

Entered STN: 20051029 

Last Updated on STN: 20060310 

Entered Medline: 20060309 



L10 ANSWER 2 OF 4 
ACCESSION NUMBER: 
DOCUMENT NUMBER: $ 
TITLE: 

AUTHOR: 



CORPORATE SOURCE: 

CONTRACT NUMBER:. 

SOURCE: 

PUB. COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



MEDLINE on STN 
2005285089 MEDLINE 
PubMed ID: 15930310 

Efforts to control the errant products of a targeted in 
vivo generator. 

Jaggi Jaspreet Singh; Kappel Barry J; McDevitt Michael R; 
Sgouros George; Flombaum Carlos D; Cabassa Catalina; 
Scheinberg David A 

Molecular Pharmacology and Chemistry Program, Memorial 
Sloan-Kettering Cancer Center, New York, New York 10021, 
USA. 

P01-33049 (NCI) 
R01-CA 55349 

Cancer research, (2005 Jun 1) Vol. 65, No. 11, pp. 4888-95 
Journal code: 2984705R. ISSN: 0008-5472. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200507 

Entered STN: 20050603 

Last Updated on STN: 20050729 

Entered Medline: 20050728 



L10 ANSWER 3 OF 4 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR: 

CORPORATE SOURCE: 

CONTRACT NUMBER: 
SOURCE: 



PUB. COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



MEDLINE on STN 
2001045501 MEDLINE 
PubMed ID: 10941530 

Evaluation of 225Ac for vascular targeted 
radioimmunotherapy of lung tumors. 

Kennel S J.; Chappell L L; Dadachova K; Brechbiel M W; 
Lankford T K; Davis I < A; Stabin M; Mirzadeh S 
Life Sciences Division, Oak Ridge National Laboratory, 
Tennessee 37831-6101, USA., kennelsj@ornl.gov 
HL09718 (NHLBI ) 

Cancer biotherapy & radiopharmaceuticals, (2000 Jun) Vol, 
15, No. 3, pp. 235-44. 

Journal code: 9605408. ISSN: 1084-9785. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200012 

Entered STN: 20010322 

Last Updated on STN: 20010322 



Entered Medline: 20001206 



L10 ANSWER 4. OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR: 
SOURCE: 

PUB. COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



MEDLINE on STN 
67184081 MEDLINE 
PubMed ID: 6029424 

The effects of desf errioxamine on the retention 
of actinide elements in the rat. 
Taylor DM' 

Health physics, (1967 Feb) Vol. 13, No. 2, pp. 135 
Journal code: 29.85093R. ISSN: 0017-9078. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
196709 

Entered STN: 19900101 

Last Updated on STN: 19990129 

Entered Medline: 19670913 



=> d ibib abs 110 4 



L10 ANSWER 4 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR: 
SOURCE: 

PUB. COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE: 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



MEDLINE on STN 
67184081 MEDLINE 
PubMed ID: 6029424 

The effects of desf errioxamine on the retention 
of actinide elements in the rat. 
Taylor D M 

Health physics, (1967 Feb) Vol. 13, No. 2, pp. 135 
Journal code: 29850.93R. ISSN: 0017-9078. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
196709 

Entered STN: 19900101 

Last Updated on STN: 19990129 

Entered Medline: 19670913 



=> d his 



(FILE 'HOME' ENTERED AT 11:18:17 ON 29 MAR 2006) 
FILE 'MEDLINE' ENTERED AT 11:18:26 ON 29 MAR 2006 



LI 


5212 


S 


BISMUTH 


L2 


93 


S 


ACTINIUM 


L3 


1693 


S 


DMPS OR DMSA 


L4 


1 


s 


L3 AND L2 


L5 


7 


S 


L3 AND LI 


L6 


638909 


s 


KIDNEY OR RENAL 


L7 


5 


S 


L6 AND L5 


L8 


12 


s 


L2 AND L6 


L9 


303767 


s 


ACCUM? OR RETEN' 


L10 


4 


s 


L9 AND L8 


Lll 


646 


s 


TOX 


L12 


543991 


s 


TOX? 


L13 


1 


s 


L12 AND L10 


=> s 


f rancium 






L14 


12 


F RANCIUM 



=> s 114 and 16 



LIS 



1 L14 AND L6 



=> d ibib 



LIS ANSWER 1 OF 1 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR: 



CORPORATE SOURCE: 

CONTRACT NUMBER: 

SOURCE: 

PUB. COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



MEDLINE on STN 
2005285089 ' MEDLINE 
PubMed ID: 15930310 

Efforts to control the errant products of a targeted in 
vivo generator. 

Jaggi Jaspreet Singh; Kappel Barry J; McDevitt Michael 
Sgouros George; Flombaum Carlos D; Cabassa Catalina; 
Scheinberg David A 

Molecular Pharmacology and Chemistry Program, Memorial 
Sloan-Kettering Cancer Center, New York, New York 10021 
USA. 

P01-33049 (NCI) 
R01-CA 55349 

Cancer research, (2005 Jun 1) Vol. 65, No. 11, pp. 4888 
Journal code: 2984705R. ISSN: 0008-5472. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200507 

Entered STN: 20050603 

Last Updated on STN: 20050729 

Entered Medline: 20050728 



=> file caplus 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 7.33 7.54 

FILE ' CAPLUS 1 ENTERED AT 11:25:59 ON 29 MAR 2006 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2006 AMERICAN CHEMICAL SOCIETY (ACS) 



Copyright of the articles to which records in this database refer is 
held by the publishers listed in the PUBLISHER (PB) field (available 
for records published or updated in Chemical Abstracts after December 
26, 1996), unless otherwise indicated in the original publications. 
The CA Lexicon is the copyrighted intellectual property of the 
American Chemical Society and is provided. to assist you in searching 
databases on STN. Any dissemination, distribution, copying, or storing 
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Provided herein are methods of reducing nephrotoxicity form at 
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daughters within the kidneys are administered during treatment 
with an actinium-225 radioimmunocon j ugate to reduce 
nephrotoxicity. Examples of adjuvants are chelators, diuretics 
and/or competitive metal blockers. 

La presente invention a trait a des procedes de reduction de la 

nephrotoxicite derivee d f au moins un produit de filiation 

d 1, emission de particules alpha d'actinium 225 lors d'un 

traitement de radioimmunotherapie pour une condition 

pathophysiologique, des procedes d 1 amelioration de traitement de 

radioimmunotherapie du cancer et des procedes d 1 accroissement de 

l'indice therapeutique d'un conjugue radioimmunologique d' 

actinium 225 lors d'un traitement d'une condition 

pathophysiologique. Des adjuvants efficaces pour la prevention 

d' accumulation de produits de filiation d'actinium 225 dans 

les reins sont administres lors du traitement avec un conjugue 

radioimmunologique d'actinium 225 pour reduire la 

nephrotoxicite. Des exemples d' adjuvants sont des chelateurs, 

des diuretiques et/ou des agents de blocage de metaux par competition. 

Field of the Invention 

The present invention relates generally to the fields of 

radioimmunotherapy and cancer treatment. Specifically, the 
present invention provides 

methods of protecting an individual from toxicity of alpha 
particleremitting elements 
during radioinimunotherapy . 

Radioimmunotherapyhas advanced tremendouslyin the last 20 
years with 

the development of more sophisticated carriers, as well as of 

radionuclides optimized for 
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a particular cancer and therapeutic application (52) . 
Radioimmunotherapy (RIT) with 

alpha particle emitting radionuclides is advantageous because alpha 
particles have high 

LET and short path lengths (50-80 [tm) (53-57). Therefore, a. 

or be transported to various target organs where they can accumulate and 
cause 

radiotoxicity . Bismuth is known to accumulate in the renal 
cortex (66-69) . It has been 

observed that after injection in mice, francium rapidly accumulates in 
the kidneys 

(unpublished result) . Francium distribution in the body has not been 
described due to its 

5 short half-life that makes experimental study difficult. 

Monkeys injected with escalating doses of the untargeted 225 Ac 
nanogeneratordevelopeda delayed radiationnephropathy manif estingas 



anemia and renal 

failure (63) . Therefore, a possible hindrance to the development of 
these agents as safe 

and effective cancer therapeutics is likely to be their 
nephrotoxicity. By preventing the 

0 renal accumulation of the radioactive daughters or by 
accelerating their clearance from the 

body, the therapeutic-index of the 225Ac nanogenerator could be. 
Tr have 

relativelylongerhalf-livesof 45 . 6min. and4 . 9 
min ., respectively, andtheref ore, have the 

potential to cause radiation damage (61,59). The presence of 
bismuth-binding, 

metallothionein-like proteins in the cytoplasm of renal 
proximal tubular cells, makes the 

kidney a prime target for the accumulation of free, 
radioactive bismuth (66-68) . Dithiol 

chelators have been shown to chelate bismuth and enhance, 
increase 

urine output and accelerate the elimination of sodium and potassium in 
urine, by 

inhibiting their reabsorption in different segments of the 
nephron (75) . 

prior art is lacking in methods of using, individually or in 
combination, 

adjuvant chelation, diuresis or competitive metal blockade to reduce 
nephrotoxicity from 

225 Ac daughters generated during radio immuno therapy . The 

present invention fulfills this 

5 long-standing need and desire in the art. 

treatment of a pathophysiological 

condition. A phan-nacologically effective dose of at least one adjuvant 
effective for 

preventing accumulation of a metal in kidneys and an 
actinium-225 

radioimmunoconjugateto treat the* pathophysiologicalconditionare 
administeredto the 

individual. Accumulation of an alpha particle-emitting daughter of the 
actinium-225 

5 within the kidneys of the individual is prevented via 
interaction between the adjuvant 

and the 225 Ac daughter or the kidney tissue or a combination 
thereof thereby reducing 

nephrotoxicity during the radio immuno therapeutic 
treatment. 

The present invention is directed to related methods of reducing 

nephrotoxicity in an individual by administering a diuretic 
alone or in combination with 
6 

the chelator and administering an actinium-225 
radioimmunocon jugate to treat the 

pathophysiological condition. The chelator scavenges bismuth-213 
daughters of 

actinium The diuretic inhibits reabsorpfion of francium-21 I 
daughters of actinium- 
225 within the kidneys to prevent accumulation thereof to 
reduce nephrotoxicity. 



The present, invention also is directed to a method of improving 

radioimmunotherapeutic treatment of cancer in an individual. 
As described above a 

pharmacologically effective dose of a chelator and an actinium 
-225 

radioimmunoconjugateare adminis teredindivi dually . The chelator scavenges 
bismuth- 

213 daughters of the actinium-225 to' reduce 
nephrotoxicity in the individual during 

treatment thereby increasing the therapeutic index of the 
actinium-225 to improve the 
treatment for cancer. 

The present invention also is directed to related methods of improving 

radioimmunotherapeutic treatment of cancer by reducing 
nephrotoxicity in the individual 

during treatment thereby increasing the therapeutic index of the 
actinium-225 to improve 

5 the treatment for the cancer. A diuretic alone or in combination with 
the chelator and an 

actinium-225radioimmunoconjugateareadministeredindividuallytot 
heindividual . The 

chelator functions as described above. The diuretic inhibits 
renal uptake of francium-21 I 

daughters within the kidneys to reduce nephrotoxicity 

The present invention is directed further to a method of increasing the 

0 therapeutic index of an actinium-225 radioimmunocon j ugate 
during treatment of a 

pathophysiological condition in an individual. Renal uptake of 
at least one alpha 

particle-emitting daughter of actinium-225 is inhibited 
whereby nephrotoxicity is 

reduced during the treatment thereby increasing the therapeutic index of 
said actinium- 
225 radioimmunocon j ugate . In related methods inhibition of renal 
uptake of 225 Ac 

5 daughters is accomplished by administering a phan-nacologically 
effective amount of 

an adjuvant comprising a chelator to scavenge the 225 Ac daughters 
therewith or of a 

diuretic to inhibit reabsorption of the 225 Ac daughters within a 
kidney or of a 

competitive metal blocker to prevent binding of 21 ' Bi within a 
kidney or a combination 

of a chelator, a diuretic and the' competitive metal blocker. 

1 5 Figure 2 depicts the structures of 2,3 dimercapto- • I 
-propanesulf onic acid 

(DMPS) and meso 2,3 dimercaptosuccinic acid (DMSA) 
Figures 3A-3B compare the effect of dithiol chelators on 213 Bi 
distribution in kidneys and blood. Figure 3A compares 
reduction in the renal 213 Bi 

activity by DMPS or DMSA treatment at 6 hours and 72 hours 
post-injection. The renal 

2 0 22 1 Fr activity is unchanged at both time-points. Figure 3B 
compares the increase in the 

213 Bi activity in blood by chelation therapy with DMPS or 
DMSA at 6 hours and 72 

hours post injection. Data are mean (SE). %ID/g = percentage of injected 
dose per . " . 



Figures 4A-4B depict the effect of diuresis or a combination of metal 
chelation and diuresis on renal 22 1 Fr and 21 1 Bi activity. 
Figure 4A shows the reduction 

in the 24 hour renal 22 1 Fr and2Bi "activities by furosemide 
and chlorothiazide (CTZ) 

treatment. Figure 4B shows the reduced renal accumulation of 
22 'Fr and 21 1 Bi at 24 

hours post-injectionby combinationtherapy with DMPS 
andfurosemideor CTZ. Data 

are mean (SE). %lD/g = percentage of injected dose per gram of tissue. 
8 

Figure 5 depicts the effect of competitive metal blockade on 22' Ac 
daughter distribution and shows the reduction in the renal 213 
Bi activity by bismuth 

subnitrate (BSN) at 6 hours and 24 hours post-injection, 
animal to that of a non tumor-bearing 

mouse of the same strain. Figure 6B shows the reduction in the ratio of 
kidney to femur 

activity for 22'Ac and 2 Bi in animals with higher tumor burden. 
DMPS treatment* 

further reduced the kidney to femur activity ratio for 213 Bi . 
Figure 6C shows the 

reduction in the renal 213 Bi activity by the presence of 
higher tumor burden, and further 

enhancement of the effect by concomitant DMPS treatment. Error 
bars denote SE. 

Figure 7 depicts the biodistribution of [Ac]Huml95 at 24 hours in 
DMPS-treated and untreated monkeys. 

DETAILED DESCRIPTION OF THE INVENTION 

In one embodiment of the present invention there is provided a method 
of reducing nephrotoxicity in an individual during 
radioimmuno therapeutic treatment of 

2 0a pathophysiological condition comprising administering a 
pharmacologically effective 

dose of at least one adjuvant effective' for preventing accumulation of a 
metal in kidneys; 

administering an actinium-225 radioimmunocon jugate to treat 
the pathophysiological 

condition; .and preventing accumulation of alpha particle-emitting 
daughters of the 

actinium-225 within the kidneys of the individual 
via interaction between the adjuvant 

2 5 and the 225 Ac daughters or the kidney tissue or a 
combination thereof thereby reducing 

nephrotoxicity during the radioimmuno therapeutic 
treatment. In an aspect of this 

embodiment the adjuvant (s) may be administeredprior to administering the 
actinium-225 

radioimmunocon jugate with the adjuvant (s) continuing to be administered 
after the 

actinium-225 radioimmunocon j ugate . 

or bismuth subcitrate. In these aspects the 225 Ac 

daughter may be bismuth-213, francium-221 or a combination thereof 
In all aspects the actinium-225 radioimmunocon j ugate may 
comprise an 

0 actinium-225 bifimctional chelant and a monoclonal antibody. 
An example of such a 

radiolmmunoconjugate is [225 Ac] DOTA-HuM195 . Further to all aspects the 



pathophysiological . 



5 In a related embodiment there is provided a method of reducing 

nephrotoxicity in an individual during 
radioiinmuno therapeutic treatment of a 

pathophysiological condition comprising administering a 
pharmacologically effective 

dose of a chelator; administering an actinium-225 
radioimmunoconjugate to treat the 

cancer; and preventing accumulation of bismuth-213 daughters of the 
actinium-225 

0 within the kidneys of the individual by scavenging thereof 
with the chelator thereby 
reducing nephrotoxicity during the 
radioimmunotherapeutic treatment. 

Further to this embodiment the method comprises administering a 
pharmacologicallyef f ectivedose of a diureticand 
pre vent ingaccurnulationof f rancium- 

211 daughters of the actinium-225 within the kidneys 
of the individual by inhibiting 

5 reabsorption of francium-211 thereinwith the diureticthereby 
reducingnephro toxicity 

during the radioimmunotherapeutic treatment. 

In another related embodiment there is provided a method of reducing 

nephrotoxicity in an individual during 
radioimmunotherapeutic treatment of a 

pathophysiological, condition comprising administering a 

pharmacologically effective 
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dose of a diuretic; administering an actinium-225 
radioiminunoconjugate to treat the 

cancer; and preventing accumulation of francium-21 1 daughters of the 
actinium-225 

within the kidneys of the individualby inhibiting reabsorption 
of francium-21 I therein' • 

with the diuretic thereby reducing nephrotoxicity during the 
radioimmunotherapeutic 

treatment. 

In another embodiment of the- present invention there is provided a 
method of improving radioimmunotherapeutic treatment of a 
cancer in an individual, 

comprising. administering a pharmacologically effective dose of a 
chelator;. 

administering an actinium-225 radioimmunoconjugate; and 
scavenging bismuth-213 

5 daughters of the actinium-225 with the chelator to reduce 
nephrotoxicity in the 

individual during the treatmentthereb'y increasingthe therapeutic index 
of the actinium- 
225 to improve the treatment for cancer. Further to this embodiment 
there is provided 

a method of administering a pharmacologically effective dose of a 
diuretic; and 

inhibiting renal uptake of francium-21 1 daughters of the 
actinium-225 with the diuretic 

0 to reduce nephrotoxicity in the individual during the 
treatment thereby increasing the 

therapeutic index of the actinium-225 to improve the treatment 
for the cancer. 



In a related embodiment there is provided a method of improving 

radioimmunotherapeutic treatment of cancer in an individual, 
comprising administering 

a pharmacologically effective dose of a diuretic; administering an 
actinium-225 

5 radioimmunoconjugate; and inhibiting renal uptake of 
francium-211 daughters of the 

actinium-225 with the diuretic to reduce 
nephrotoxicity in the individual during the 
treatment thereby increasing the therapeutic index of the 
actinium-225 to improve the 
treatment for the cancer. 

In yet another embodiment there is provided a method of increasing the 
therapeutic index of an actinium-225 radioimmunoconjugate 
during treatment of a 

pathophysiological condition in an individual comprising inhibiting 
renal uptake of at 

least one alpha particle-emitting daughter of actinium-225 
whereby nephrotoxicity is 

reduced during the treatment thereby increasing the therapeutic index of 
the actinium- 
225 radioimmunoconjugate. 

In an aspect of this embodiment the step of inhibiting renal 
uptake 

comprises administering a pharmacologically effective -amount of an 
adjuvant 

comprising a chelator to scavenge the 225 Ac daughters therewith or of a 
diuretic to 

inhibit reabsorption of the 225 Ac daughters within a kidney, 
or, a competitive metal 

blocker to prevent binding of said 225 Ac daughters within a 
kidney or a combination 

thereof An example of an 225 Ac daughtzjr scavengedby a chelator is 
bismuth An 

example of an 225 Ac daughter that is inhibited from reabsorbing into 
the kidneys is 

francium-21 1. An example of an 225 Ac daughter that is prevented from 

binding within 

a kidney is 213 Bi . 

5 As used herein radioimmuno therapy shall refer to targeted 
cancer 

therapy in which a radionuclide is directed to cancer cells by use of a 
specific antibody 
carrier . 

,225Ac nanogenerator shall refer to a nano-scale, in-vivo 

generator of alpha particle emitting radionuclide daughters, produced by 
the attachment 

of a chelated Actinium-225 atom to a monoclonal antibody. 

Provided herein are methods of controlling renal uptake of 
actinium-225 

daughters generated by an 225 Ac nanogenerator during targeted 
r adi o immuno the r apy 

which accelerate the clearance of the alpha particle-emitting daughters 
from the body. 

Methods utilizing metal chelation, diuresis, or competitive metal 
blockade may be used 

as adjunct therapies to modify the potential nephrotoxicity of 



225 Ac daughters. 

Generally, a radioimmunoconj ugate comprising an 225 Ac nanogenerator 
will bind a 

targeted tumor cell. Upon binding the actinium-255 decays and 
delivers the alpha 

particle-emitting daughters to the cell to effect treatment. Once the 
decay cascade 

sequence begins, however, thedaughter radiometals. . . are not 
delivered to the targeted tumor cell. Thus, the daughters are free 
to accumulate in healthy tissues such as the kidneys causing 
toxicity. 

Chelated metals are protected and are, therefore, safe if detached from 
the 

antibody due to their rapid renal clearance. Chelators such 
as, but not limited to, the 

2 0 dithiol chelators 2,3 dimercapto-l-propane sulfonic acid ( 
DMPS) and meso 2,3- 

dimercapto succinic acid (DMSA) shown in Figure 2 or other chelators, 
e.g., 

ethylenediamine tetra-acetic acid (EDTA) , diethylenetriamine pentaacetic 
acid. . . zinc diethylenetriamine 

pentaacetic acid (Zn-DTPA) ,may be used to prevent the accumulation of 
free bismuth- 

2 5 213 daughters in the patient. Preferably, DMPS is used to 

chelate bismuth-213 

daughters. 

The present invention also provides methods of using diuretics to reduce 

renal uptake of francium-211 daughters and, by extension as a 
decay product thereof, 

bismuth-213 daughters into the nephron via inhibition of 
reabsorption of francium-21 I 
1 3 

through diuresis. Examples of such diuretics are furosemide, 
chlorthiazide, 

hydrochlorothiazide, bumex, or other loop diuretic. Additionally, 
competitive metal 

blockers may be used to compete with bismuth-213 for binding sites in 
the renal tubular 

cells of the kidney. Examples of a nonradioactive bismuth 
competitor are bismuth 
subnitrate or bismuth subcitrate. 

chelators, diuretics or 

competitive metal blockers, either individually or in combination, may 
be used as an 

adjunct chelating therapy to modify the nephrotoxicity of 
bismuth-213 and/or francium- 
21 1. Combination of adjuvant therapies results in cumulative effects 
over individual 

1 0 therapies. Therefore, nephrotoxicity is reduced during 
treatment and larger and more 

effective doses of the 225 Ac nanogenerator may be administered. This 
may allow.. 

1-5 In the 215Ac nanogenerator the actinium-225 may be stably 
bound to a 

monoclonal antibody via a bifunctional chelant, such as a modified 
1,4,7,10- 

tetraazacyclododecane-1, 4, 7, 10-tetraacetic acid (DOTA) which chelates 
the actinium- 



225 while binding it to the monoclonal antibody. Although not limited to 
such, an 

example of a radioimmunocon jugate (RIC) suitable for targeted. 

Additionally, themethodsprovidedhereinaremoreef f icaciousinr educing 

nephrotoxicity in patients with a higher tumor burden. The 
presence of high levels of a 

specific target tumor burden caused a decrease. 

1 4 

It is contemplatedthat the adjunct methods describedherein maybe used 
with targeted 2 2 5 Ac nanogeneratorradioiniinunotheiapy of 
pathophysiological conditions 

benefiting from 225 Ac radio immunotherapy. For example, the 
methods presented herein 

may be used in conjunction with radioimmunotherapeuticmethods 

for treatment of solid 

cancers, disseminated cancers and micrometastatic cancers. Thus, 
leukemias, such as 

myeloidleukemia, maybenef itf r omthis ad junet therapy . 

Itis further contemplatedthat 

other diseases or disorders for which 225. 

0 The adjuvants of the present invention may be administered prior to 
the 

225 Ac nanogenerator with continued administration after the 
radio immuno therapeutic 

treatment. Routes of administration may be either oral or via injection, 
such as 

intravenous injection, and are well known to those of. 

2 0 The adjuvants are administered in an amount to demonstrate a 
pharmacological effect, e.g., an amount to reduce nephrotoxicity 
due to bismuth-213 or 

francium-21 I accumulation within the kidneys. An appropriate 
dosage may be a single 

administered dose or multiple administered doses. The doses administered 
optimize 

effectiveness against negative effects of radioimmuno therapeutic 
treatment. As with all 

5 pharmaceuticals, including the 225 Ac nanogenerator described herein, 
the amount of the 

adjuvant administered is dependent on. . . the patient, the patient's 
history, 

the nature of the cancer treated, i.e., solid or disseminated, the 
amount and specific 

activity of the actinium generator construct administered and 
the duration of the 

radioimmuno therapeutic treatment. 

•typically fall within recommended usage 

guidelines designated by the package inserts or by the general practice 
of medicine. For 

example, doses of DMPS may be in the recommended range of 0. 
I-Immol/kg/d for the 

treatment of heavy metal poisoning (64) . An example of a dosing regimen 
for DMSA 

may be about 10 mg/kg every 8 houts, and for DMPS may be 

200-1500mg/day in divided 

doses. 

It is contemplated that use of the adjuvant therapies described herein 
atoms is substantially high provides for a significant reduction in 



nephrotoxicity . 



Therefore, with a capability to clear free actinium-225 
daughters greater than the 

daughters generated for a given dose, higher doses of the 225 Ac 
nanogenerator may be 

administeredwithareducedriskof subsequentnephrotoxicityduringtreatment . 
A-dose 

of about 0.5 [tCi/kg to about 5.0 ]tCi/kg of actinium-225 may 
be used to treat the patient. 

A representative example is about 1 ]iCi/kg of actinium 
However, determination of 

dosage of the adjuvants described herein and of the 225Ac nanogenerator 
is well within the 
skill of an artisan. 

EXAMPLE2 

Preparation and qualfty control of actinium-225 labeled 
antibodies 

22 f Ac was conjugated to SJ25CI, a mouse anti-human CD19 IgGl 
monoclonal antibody (Monoclonal Antibody Core Facility, Memorial Sloan 
Kettering 
Cancer Center) . 

EXANIPLE 3 

1 5 Administration of actinium-225 nanogenerator to mice 

The mice were anesthetized and then injected intravenously in the retro 
orbital venous plexus with 0. 5 ptCi of. 

EXAAWLE5 

Free metal scavenging with DMPS or DMSA 

Animals received either 2,3 -dimercapto- I -propanesulf onic acid (DMP S 
I 0 Sigma, St. Louis,. MO) or meso-2 , 3-dimereaptosuccinic acid (DMSA;. 



Samples of blood taken by cardiac puncture, of kidneys, of 
liver and of 

small intestine were removed. The organs were washed in distilled water 
blotted dry on 
of 21 2 

gauze, weighed, ... . 

The renal 213 Bi activity differed significantly between the 
DMPS or 

DMSA treated groups and untreated controls at 6 hours (ANOVA, p < 
0.0001) and 72 

hours (ANOVA, p < 0.0001) post-injection. 
18 

The 6 hour renal 213 Bi activity in the control group was 95.7 
+3.8 %ID/g, which was 

reduced to 38.6 5.5 %ID/g and 66.0 + 1.9 %ID/g in DMPS and 
DMSA treated groups, 

respectively. A similar reduction in the renal 213 Bi activity 
was observed at 72 hours 

post-injection of 66.7 +7.9 %lD/g in controls versus 21.7 I 2.1 %ID/g 
and 41.4 7.3 in 

DMPS and DMSA treated groups, respectively. DMPS was 
signif icantlymore effective 

than DMSA in preventing the renal 213 Bi accumulation at both 
time-points (6h, p < 

0.001; 72h, p < 0.001). The renal 22 1 Fr activity, however, 



was not significantly different 

between the experimental groups at either 6 hours (ANOVA, p = 0.39). 



in Figure 3B, the mean blood 213 Bi activity was higher (6h, 
ANOVA p< 0.0001; 72h, ANOVA p< 0.0001) in the DMPS (9.2 + 0.5 
%ID/g and 5. 5 

0. I %ID/g at 6 and 72 hours, respectively) and DMSA (5.8 1.0.5. 
at 6 and 72 hours, respectively. However, the 

blood 22 1 Fractivitywasunalteredbyehelationtherapy (datanotshown) . 
Similar results 

were seen with calcium-diethylenetriamine pentaacetate (Ca-DTPA) , but it 
was less 

effective than DMPS in reducing the renal 213 Bi 
activity (data not shown) . 

chelators are transported free or as disulfides with 
plasma proteins and non-protein sulfhydryl compounds, e.g. cysteine 
(79) . In human 

2 0 plasma, DMPS has been shown to form non-protein 
sulfhydryls to a greater extent at 

37%, than DMSA at 8%. Therefore, DMPS is thoughtto be more 
reactive in plasma than 

DMSA (79) . Also, it is believedthat the presence of charged 
carboxylgroups impede the 
transport. . 

These factors may account for the greater, effectiveness of DMPS 
in 

2 5 reducing the renal 213Bi uptake, as compared to DMSA. 
DMPS, being more reactive, is 

rapidly oxidized in aqueous solutions to form di-sulfides (81) . However, 
a loss of 

efficacy was not observed when DMPS was administered in 
drinking water. This 

possibly is due to disulfide reduction in the renal tubular 
cells by a glutathione-disulfide 

exchange reaction, to yield the parent drug. This effect has been shown 

in previous 

19 

studies (79) . 

to cause any significant toxicity due to 

the short path length of alpha particles (50) . In contrast, the 
reduction in the renal 213 Bi 

activity is critical. to the safety of the 225Ac nanogenerators . 

Alternatively, mice received DMPS ( 1 .'2 mg/ml in drinking 
water) and 

either furosemide or CTZ i.p using the same dose schedule as above. The 
controls 

2 0. . . hours post-inj ectionwith the labeled antibody and the mean 
activity (%ID/g) of 22 'Ac ] 22 Tr and 213 Bi in blood and 
kidneys was calculated for each 
experimental group, as described above. 

Diuretic therapy prevented the renal accumulation of both 22 
! Fr and 2Bi 

2 5 (Figure 4A) . The 24 hour renal 22 Tr activity differed 
significantly (ANOVA, p<0.000 1) 

between the experimental groups (21.9 1.0 %ID/g in controls versus 1 
1. 8 0.4 %ID/g 

and 9.7 0.4 %ID/g in furosemide and CTZ treated groups, respectively). 



Similarly, the 

24 hour renal 213 Bi activity was 3 8.7 1.0 %ID/g in the 
controls versus 18.3 + 0.6 %ID/g 
and 18.6 1.6 %ID/g in. 

Furthermore, the combination of DMPS with a diuretic, 
furosemide or 

CTZ, caused a greater reduction of 80% in the renal 213Bi 
activity than seen with 

DMPS or diuretics alone (Figures 4A-4B) . The 24 hour 
renal 213 Bi activity was 45.7 

1.0 %ID/g in controls versus 10.4' 1.0 %ID/g and 10.5 1.5 %ID/g in 
DMPS + 

furosemide and DMPS + CTZ groups, respectively (AN OVA, 
p<0. 0001) . The 

reduction in the renal 22 Tr accumulation, however, was 
similar to that seen with diuretic 

1 0 treatment (25.7 + 1.3 %ID/g in controls versus- 9.7 0.4 %ID/g and 
13.3. +1.4 %ID/g in 

DMPS + furosemide and DMPS + CTZ groups, 
respectively (ANOVA, p<0.0001). 

of the alkali 

metals, Na+ or K+ or both, although they differ in their potency, 
mechanism and site of 

action within the nephron. Furosemide and CTZ act, 
respectively, in the ascending limb 

1 5 of Henle's loop and distal convoluted tubule of the nephron 
(82). The significant drop 

in the renal 22 Tr activity with furosemide and CTZ possibly 
is due to an inhibitionof the 

renal tubular reabsorption of 22 1 Fr which is an alkali metal 
and is, therefore, expected to 

behave like Na ' and K] . Since 213 Bi is generated from 22 'Fr, a 
decrease in the renal 213 Bi 

ensued. Furthermore, the combinationof DMPS with a diuretic, 
e.g., furosemide or CTZ, 

2 0 resulted in an even greater reduction in renal 213 Bi 
activity than seen with DMPS or the 

diuretics alone. The administered doses of furosemide and CTZ were 
scaled from 

previously published literature on their ED50 in mice. . 

24 hours after 225 Ac nanogenerator injection. The mean %ID/g of 22 ! Ac ] 
22 Tr 

and 213 Bi in blood and kidneys at sacrifice-time was 

calculated for each experimental 

group. 

Competitive blockade of 213 Bi binding-sites in the renal 
tubular cells by 

non-radioactivebismuth resultedin anioderate, but 
significant, reductionin the renal 2 13 Bi 

activity at both 6 hour (p = 0.004) and 24 hour (p < 0.0001) time-points 
(Figure 5) . 

' Renal 21313i activity at 6 and 24 hours post-in j ectionwas 57.5 
2.4 %ID/g and 64.9 1.2 

%ID/g, respectively in controls versus 46.1 1.4 %ID/g and 48.2 0.6 
%ID/g, 

respectively in B SN treated animals. As expected, the renal*** 
-User Break > 



22 Tr activity was unaltered 

(Figure 5) at either time-point (6 hours, p=0. 1 0; 24 hours, p=0.6 1) . 



5 EXAMPLE 8 

Effect of DMPS on tumor burden 

Disseminated human Daudi lymphoma (84) treated with 22' Ac labeled 
anti-CD19, was used as the model system. SCID mice, 10-12. . or 7 

days growth of tumor, high tumor burden or 

0 30 days growth of tumor or high tumor burden + DMPS group or 
30 days growth of 

tumor and treated with 1 . 2mg/ml DMPS in drinking water, 
starting one day before 

injection with 225 Ac nanogenerator . All mice were injected 
intravenously with 5x10' 
Daudi lymphoma cells. 

=> d ibib 
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